OceaN reNewable eNergy'S pOteNtial rOle iN SupplyiNg Future electrical eNergy NeedS b y r O b e r t t h r e S h e r a N d wa lt e r M u S i a l iNtrOductiON
The world is facing enormous environmental issues as human consumption has begun to stress Earth's resources, and thus, our ability to sustain our existence in the way we are accustomed. In parallel with finding ways to mitigate the impact of climate change, we must address the important issue of depletion of conventional energy supplies.
A diverse portfolio of energy sources must be developed that also achieves the needed atmospheric carbon reductions. Earth's ocean contains large amounts of untapped clean renewable energy resources that can play a significant role in our future energy portfolio. These resources are found in the waves, currents, tides, and ocean thermal gradients. Indeed, ocean energy sources could become the primary energy source for some resource-rich coastal communities.
wOrld eNergy uSage
Throughout recorded history, humans have energized their development of civilization, first with wood for heating, then with water and wind for grinding grain and pumping water. Then, nearly two centuries ago, we began using coal for heating and powering steam-driven machines for doing work and transporting people and goods. This technological step sparked a rapid increase in the rate of industrial development and a technological evolution. The increased use of fossil energy fueled our productivity and our ability to produce goods and services. During the last century, we have further evolved our technological skills and begun to use more versatile fuels like oil and natural gas that are easier to store and handle and that have less tangible residue for disposal after combustion. The unintended consequence of this increased use of the planet's carbon-based fuels is that these " 1 Does not include the fuel ethanol portion of motor gasoline-fuel ethanol is included in "Renewable Energy." 2 Excludes supplemental gaseous fuels. 3 Includes less than 0.1 quadrillion Btu of coal coke net imports. 4 Conventional hydroelectric power, geothermal, solar/PV, wind, and biomass. 5 Includes industrial combined-heat-and-power (CHP) and industrial electricity-only plants. 6 Includes commercial combined-heat-and-power (CHP) and commercial electricity-only plants. 7 Electricity-only and combined-heat-and-power (CHP) plants whose primary business is to sell electricity, or electricity and heat, to the public. Coal 23% 
O c e a n C u r r e n t ( 6 ) O c e a n T h e r m a l E n e r g y C o n v e r s i o n ( 7 ) Figure 6 . estimated electric potential for uS ocean renewable energy resources.
1 resource includes: class 5 (approximately 7.5 m/s) wind or better; water depths between 0 m and 30 m; 60% resource area excluded; hi and aK not included; 0 to 50 nm from shore; 45% capacity factor. Source: Nrel. 2 resource includes: class 5 (approximately 7.5 m/s) wind or better; water depths between 30 m and 60 m; 60% resource area excluded; hi and aK not included; 0 to 50 nm from shore; 45% capacity factor. Source: Nrel. 3 resource includes: class 5 (approximately 7.5 m/s) wind or better; depths between 60 m and 900 m; 60% resource area excluded; hi and aK not included; 0 to 50 nm from shore; 45% capacity factor. Source: Nrel. 4 15% of incident wave energy; 20% conversion losses; aK and hi included; wave climate 10 kw/m or better Source: epri. reFereNceS
